Monetary policy is one of the main instruments used by government for obtaining macro-economic goals. Increasing the level of output and employment is the main purpose of Expansionary monetary policy. In this paper, we examine the short-run and long-run effects of money (M2) on inflation and GDP in Iran with four variable vector error correction model. We use quarterly data between 1988Q1 and 2005Q4. Results of estimation indicate that in the short-run M2 has no acceptable effect on output and inflation but in long-run excess supply of money lead to inflation. Impulse response functions imply that effects of money shock remain for 2.5 years but inflation fluctuation is more than one output.
INTRODUCTION
Expansionary monetary policy and monetary base rising are most important factors that increase money supply in Iran. The volume of monetary base increase in two ways: first the rise of government budget deficit and second foreign assets of central bank that increase by oil price rising. Monetary base increases money supply through money multiplier. On the other hand, money supply decreases the interest rate and increases investment and aggregate demand. Excess demand raises price level, and depending on aggregate supply elasticity can increase the output.
Corrective use of these policies depends on knowing the effect of them on macroeconomic variables and particularly on aggregate output and inflation. So many researches with various methods were done for different countries in the world. Any research or policy analysis exercise in economics must be consistent with the timeseries properties of observed macroeconomic data (Hoffman and Rasche, 1997) . The co-integration framework has been developed rapidly over the last years. Its fast progress is to a large extent due to its usefulness for applied work. Co-integration is a concept for modeling equilibrium or long-run relations of economic variables. Many economic issues have been reanalyzed using the co-integration tool kit with partly very interesting new findings and insights (Lutkepohl, 2004) . The purpose of this paper is to examine empirically the relationships among GDP, M2, and inflation in Iran using a simple vector error correction model. The paper is structured as follows: we review the subject literature and provide some background and context for researches done until now. VECM methodology was discussed, and the framework for using information from Iran economy and applying the model was lay out in this study. We then concludes the paper.
LITERATURE REVIEW
Each economic school tries to explain the role of money in economy and its effect on inflation and output. Although they are true in some way, trusting their view *Corresponding author. E-mail: sadeghi@isu.ac.ir. Tel: 00982188081404. Fax: 00982188093484. In short-run money increase output and in long-run lead to inflation depends on their assumptions (Solow, 1956 ).
Classical
Economists of this school believe that economy without intervention of government automatically reaches equilibrium. According to this school prices and wages are flexible and supply curve is vertical. So every expansionary demand policies (monetary or fiscal) only increase price and has no effect on output (Figure 1 ).
According to quantity theory of money, when money increases, it only leads to inflation and has no effect on output. But then with understanding that money velocity is not constant, Monetarists got separated from Classical (Friedman, 1956) . Monetarists believe that money is the most important factor for short-run changes in output and long-run changes in price (Table 1) .
New classical
Barro, Sargent and Lucas are the most famous economists of this school. Albeit most economists believe that monetary policy in short-run can increase output, but economists of this school think differently. This school like Classicals believes that prices and wages are flexible but add rational expectation property to them. Rational expectations discuss predictability of policies versus short-run and long-run conditions. In this school money can affect output in short-run if policy be unpredictable by people and otherwise lead to inflation. We can see this fact in Lucas equation: Here, we review the idea of economic schools briefly: Till now, there are so many articles and researches that were done to study the relationships among money, inflation and GDP. The results are different because methods, economies and countries are different. So there 
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is no unit prescription for all in this field. We review sum of the researches that was done in this field in Iran all over the world. Danehkar and Khataei (1994) , Naeini (1993) , Afshinnia (1998) and Khashadorian (1998) with rational expectation conclude that in Iran money is neutral and inflation is a monetary phenomenon.
Although this is the first paper that uses VECM for Iran macro-economy, abroad VECM analysis is a widespread method of quantitatively analyzing macro-economic issues. In Canada and U.S. many money papers use new methods like VAR and VECM. Henry (1995), Engert (1996 ), Mcfail (2000 , Adam (2000) and Cote and Lam (2001) use VECM to study Canada economy. Haffman and Rash (1997), Favara(1997) , Andrade (2000) and Rodriguez (2000) study the effect of money on output and inflation of U.S in VECM framework. Also VECM used in other countries like Atta-Mensah (2003) for Ghana, Budina (2002) for Romany, Cheng (2002) for Malaysia, Cziraky (2004) for Croatia, Vlaar (2000) for Germany, Jonsson (2001) for South Africa, Yamak (1998) for Turkey and Khan (2006) for Pakistan.
VECM approach was adopted for the purpose of this paper because it solved the non-stationary problem and can eliminate the restrictions of economic theories. It is exactly what we want to judge without bias about economic theories. Nowadays applying this method leads to empirical evidence and basic support of economic theories (Blanchard and Watson, 1986; Bernanke, 1986) .
Vector Error Correction Model (VECM)
VECM is a kind of VAR model used with co-integration restrictions. VAR system was made according to empirical rules and statistic information. Lucas (1976) and Sims (1980) , critics of traditional econometrics model, developed VAR model. In VAR model all of the variables are endogenous and similar to simultaneous equation. General form of VAR model is: The fact that most of the macro time series are unit roots led to the developing of non-stationary time series theorem. Engel and Granger (1987) show that linear combination of non-stationary variable can be stationary. These time series are co-integrated and the stationary combination called co-integrating equation is interpreted as the long-run relationship between two variables. If there are some non-stationary time series in the Sadeghi and Alavi 3425
model, first of all we should test cointegration. Johansen (1988) outlined a method, which was later expanded by Johansen and Juselius (1990) that allowed for the testing of more than one cointegrating vector in the data and for the calculation of maximum-likelihood estimates of these vectors. The Johansen-Juselius (JJ) technique decomposes the matrix Π to discover information about the long-run relationships between the variables in Y.
Johansen and Juselius design a maximum-likelihood estimator to obtain estimates of α and β. This procedure also yields two test statistics of the number of statistically significant cointegrating vectors. One test is called the λ-max statistic and compares the null of H0(r) with an alternative of H1(r+1). The second is the trace test, which examines the same null of H0(r) versus an alternative of H1 (Hendry, 1995) .
Cointegration is the fundamental of VECM approach. VECM is a kind of VAR where restrictions of cointegration are determined in it, and so called RVAR. VECM contains both long-run and short-run relations among variables set in vector Y. General form of VECM is:
Bi is the matrix of parameters; Π contains long-run information. The matrix α is the matrix of error correction coefficients. The α parameters measure the speed at which the variables adjust to restore a long-run equilibrium. Matrix β is long-run coefficients. The error correction terms, β′Yt-1, are the mean reverting weighted sums of cointegrating vectors and data dated t-1.
One of the VECM properties and generally VAR model is the ability to study effects of shocks on endogenous variables. Sims (1980) suggests impulse response functions for studying of unpredictable policy shocks on macro variables. IRF shows the reaction of one variable to stochastic element in time. In VAR model with setting all of variable in one side of equation and other side stochastic elements we can exceed IRFs.
As opposed to the traditional VAR literature, the computation of the impulse response functions is based on the VECM representation where the estimated longrun restrictions are taken into account. This allows us to examine the effect of a variable-specific shock on the individual variables as well as on the estimated cointegrating relationships (Pesaran and Shin, 1996). 
EMPIRICAL RESULTS
We want to examine the effect of M2 on inflation and GDP using four variables VECM framework. The variables that we use in this paper in logarithm form are: Gross domestic production (GDP), Inflation (CPI), Exchange rate (ER) and abroad money (M2 (Dickey and Fuller, 1979) and Philips-Perron.
Correlogram test shows that all of variables are nonstationary (Figure 1: Appendix) . For more examination we use ADF test. ADF results show that all variables are non-stationary but their difference is stationary (Table 2) . LER has break in its diagram and disturbs ADF so we use Philips-Perron test and conclude it is non-stationary.
All variables have unit root so it is time to test the cointegration with Johansen test (Table 3 ). Before testing we should determine general form as optimal lag, dummy variable, constant and time trend. In order to determine optimal lag in experimental research, each of the equations was estimated by OLS method and maximum acceptable lag was chosen as optimal lag. Lag 3 was accepted as optimal lag for GDP, ER and for model generally. With this lag, VECM form of this study is:
There is some break in some variables. We make dummy variables and study their meaning with chow test. Figure  2 of Appendix shows the result of chow test. DUM72 is accepted and intercepts the model. Generally a VECM model can include intercept and trend in both short-run and long-run. So generally there are five forms:
1. No intercept and no trend : μ2 = δ2 = μ1 = δ1 = 0 2. Restricted intercepts and no trends : μ2 = δ2 = δ1 = 0 3. Unrestricted intercepts and no trends: δ2 = δ1 = 0 4. Unrestricted intercepts and restricted trends: δ2 = 0 5. Unrestricted intercepts and trends First and last forms are exception, so we test other forms with Microfit software. Microfit determines both form of model and number of cointegrating vector simultaneously.
The hypothesis of one vector is accepted in all forms but two vectors were accepted in form 3. Johansen Cointegrating vectors (rows of matrix β) estimated by maximum-likelihood is seen in Table 4 . It should be known that whether these vectors are unique or not, their economic interpretation is important. Understanding the long-run effect of money, we impose some restrictions to vectors coefficient like equalization to zero. Imposed restrictions to first and second vector are:
Vector 1: a3=1,a4=0 Vector 2: b3=0,b4=1
Result of these restriction is in Appendix VECM also enables us to study the short-run relationship among variables. Microfit estimates short-run coefficients by OLS method (Table 5) . According to the result, in short-run money (M2) has no meaningful effect on GDP and CPI. But both of these variables were extremely affected by lag.
The role of monetary shocks
One of our purposes in this research is examining the monetary shocks on macro variables. Monetary shocks happen when monetary base increases (because of increasing oil income or Gov budget deficit). Monetary base increases M2 through money multiplier. So, monetary policy is different from monetary shocks. A monetary shock can make changes in variables that often remain for long time. So studying shock effects is important for monetary authorities to choose suitable policy. We examine the responses of the inflation and GDP to money supply shocks (impulse response analysis). Microfit yields IRF and shows the effect of one standard deviation shock of log of M2 on macro variables (Table 7 in Appendix). The results indicate that fluctuations in CPI are stronger than GDP but both of these shocks remain for 10 quarter (two and half year). The time length of money shock suggests that government must attend to monetary shocks and try to keep out shocks from economy.
Conclusion
The effect of money on inflation and GDP in Iran is the main purpose of this study. First of all it is proved that all variables are non-stationary. Next two cointegrating vectors are derived from Johansen-Juselius test. According to obtained long-run equations, abroad money (M2) affects inflation with 0.74 coefficient. In short-run the estimate results of VECM show that money has no meaningful effect on these variables. On the other hand, both of them were affected by lag quantity themselves. It is concluded that in Iran, in the long run, excess creation of money is bound to lead to inflation but in the short run the links may not be as tight. Other tight monetary policies are suggested for controlling inflation.
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